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(b) 



[ If *3f 2 ] jf$3S 1 (clB»W^jt»^T'S> o T . 

* mat t . OB!** 2 ott&Jg t s ffl f EJSHf ¥*< 
Bll^I^*^ colitiSf t *tT ^ S Z b b ~?h 

C If *3f 3 ] »^JJ 2 tzfiMfOmttTb o T . 

^±tc. Kmmb. mw%mi(7)WMmb. mtmm 
* *r s mm b . mt*m 2 cowm t , Buiagsw 
^'bs 1 com b wz eomxmf htix ^hzb^tsmb-t 

wi&m 5 ] msm 4 izsm^mm^x-h -> x . 

[ if *3f 6 ] mmm 1 tcEato^HaHPc* -> r , 

mm$t^Miz&n&mmmm*micr>mmcombm 
ssmmmim 1 cojitctstts mB^mwa^mt com 

R^-?fa^cr>30%VATbt{:h5iol l z®MZ 

tizzbttmb-thzsm?. 
m&s 7 ] mzm 2 izmmcomm^-Th ~> x , 

HE** s * <o f- ? ifc^o 3 0 %JTF t=Srl>J;o t*$0 § 

[ft *3i 8 ] tt«3S 3 ^mcDwrn^x-h -> x . 
i2S#f** s »& 1 co«fcfctta mzmmmmcowb com 

fit**. ft<QV-?ms&>3 0%&.Tb%Z,£olzimi* 

n&zb *m®.b-$-hmmir. 

9 1 m?m4 izsmcomm^xh •? x . 

ssmtfrmim 1 iwififBftii-giiicT)® t com 

ti& z b zmm b -r&mm^. 
inmm 1 0 ] nmm 5 iztmcomm^-xb o t . 

Ensf 1 omiz&vh mzmmt&McoMb com 

ti& z b ztmb -r&f&m?. 
imxm 1 1 ) m?m 1 ^m^wmi-x-h o t , 
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mfffi^ffilStc^fta mfiBS^*^ 1 commcoWb m 

wsmm^ 1 coatfctta mizmtmmwm t com 

ti&z b wmb-t&mm?. 
[ mim i 2 ] if *ji 2 tcf Bteo^^-f-T-* o t . 
mmytmmz&if&mieMifrmtfm 1 ^aai^Bi: t? 
isa*f*wi& 1 com^zanmummwrncomb com 

%co t r- ^ 2 0 %MT b%&£ 0 izmm $ 

ti&zbwmb-thmm^F. 

mrie^^ngfcfc tt h mmxix m s ® 1 wcom t m 

. %co f - ^ 2 0%WFbtchiio izmi ? 
ix a C b $• #M i: -r S SBfcS^P . 

iBstff**>*B& 1 comztiifz, mzmtm$mcomb com 

mK ftco h'-^igfttf) 2 0 %litTt ^••SJ; -5 izmtiz 

n&zbzmib^&mmT. 
i mxm 1 5 ] tjt^Ji 5 izimcomtm^-xfo ^ x s 

ffia*f**«* 1 cos ^fctt-i, mfffi^3Kffl*s«<oa fc ^gg 

I8l*s. ltco\:—?%L^kco 2 0%WTb%h x 0 

ix&zbzmib-f&mm^. 

[ »*3S 1 6 ] If ^Jf 1 KBttoMtetSlHFr* -5 T , 
BulBIBKfflJStcisftS mriBSifiWi& l c7>SOT<?>cSfc ffir 
IBSi»f4s**B& 1 comizt3tt& mi3&(MS8m<7Mb com 
mtfi. ftcot'-rtiiMcol 0%£lTfc%*J:3(cail3 

c n*m 1 7 ] i9*3i 2 fcffitt*>ifce#p-c» t . 
f^mfcmmztsw&mssmttm&m 1 cojmi^® t mi 

IBS#f^*«B& 1 cOM(Cfc(1-aB«IB%3KpIf^ffl!lO®t c?)gE 

at**, o%jaTfc*4j; ataws 

ias*f^* { n& 1 comiziHfh muzmmmwcomb com 

SI* 1 . 3feco f - ^ ^ct) 1 0 %MT b%h£o lzim\ § 

c I9*3i 1 9 ] i9*3S4 izimcomm^-xh ~> x , 

Ea*f*w« 1 comizmir&ffiMm/tMtimcombcom 
%cov-r<mco\ os6jaTt**j; dtc«$ij$ 
swat 

[ «*3S 2 0 ] If 3<3S 5 fcEWcojftJiaH 1 ^* -5 T . 

firie^^^fcfta B?iasiif^*% 1 comwcom t m 
iseif**^ 1 comizawt mummmmcom b com 

St* 1 . #<Dtf-?JfcR<01 0«JaTk*4J: 3t=ffllK5 

[ if *ia 2 1 ] m&m 1 (ci BttoajKsiHFT* t . 
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TX'$> % z t z&mt ~t 

t h*js 2 2 j m&m 2 izimvti&t^x'fo ~> x , 

HufBKItJli: BUiett^ffli:<7)^SEJit *>*5 0 0// mlU 

c if *js 2 3 1 3 iztm<?$mm?T*fc -> x . 
miz%.3im t ffire«i#9fc ana£K t # 5 0 0 u mix 
TX'hzztim&b^&ztftm?. 
[ » *:>s 2 4 ] tf3<JH4 i,z%m<^tm^-X'h -5 t , 

MtBKItJf i: fflB^B i: O^^SESt t jfi 5 0 0 u miU 
[ If *JS 2 5 ] St*JS 5 (cSJtttftffciaiFPC* ~> X . 

Mia^itJi t tirie«#® t tfora^SE^i t 5 0 0 mia 

TT'£> 6 .1 i: £ <t#f & £ & WmFf- . 

t it *js 2 6 1 t . mm%mx*&3c$ s 3t£ 

t<(ncos«/2) XL ... (1) 

cff*^2 7] m&m2 6iznm(?>¥&tm?x'h-o 
x. 

Wt&ftW&Mff. miSMMmcrmM<7)wamx$>&zt 

[ It* J5 2 8 ] If *JH 2 6 {c|fim^Sl3t»^ -c* o 

[ a*3S 2 9 1 m*ji 2 7 fcie»<o»3te** T-*> o 

i m&m 3 o ] mmm 2 8 izw&vmxm? x-h -> 
x. 

z^tztmb-tzzmmT. 

C If* « 3 1 ] If *JM 2 9 tlS^^^^T'J) -o 

[ »*« 3 2 ] if *n 3 0 (ciam^^m^ t-<& 



[ ff*3S 3 3 ] If *Jf 2 9 IcIBflcOl^^^f* o 
[ If *« 3 4 ] If *« 3 0 &£tta%£X?'?& o 

[ W*JI 3 5 ] If *JR 2 7*^3 4 {ClB® ^fBfe*^ 

frlBIHOffi^SfflSO^ffl (Rmax ) tiK 3fe«0tr- 
^^«<7) 1 /4J2LhT-*« £ t $r^:fci-|.^«^ . 
[ If *« 3 6] W* Jf 2 6 fcfi B«<05ft3e«^ T* r> 
X. 

m&tmiLmmttb zco&mz-ft&zti&mmbfr 
wm®mbmmffitiattb<7>mi!rmwm%-ix^ 
hz\b*ft$nb^h&ytm?. 

[ If *3g 3 7 ] If *JS 3 6 K!E«cD?Bta?^ T* o 

mt-r&maisF?: 

1 mm 3 8 ] m&i 3 6 (ck«<o«3k*^ t* -o 

IWeaaiiiWiillfiEftWtcT^-tciMftSiiT \,^zbi 

ftwib-r&z&tm?. 

[ if *ji 3 9 1 if*3i 3 6 icsSMc^m^Th -5 

[ lt*JS 4 0 ] If *« 3 6 fcriBS&TJU^^PT* o 
X. 

[|fl*^4 1 ] H*JS 2 6K40 (clBKO^S^ 

a«±c %MM&co&icommmb. ^tmm^-t 

hftftMb s 2W5r^ 2 <7r«®I *^ ^«TiS(t hit 

x^&zbzmwib-f&imm?. 

[|f*3S4 2 ] ff*J!2 6*^ 4 0 (ClB«<7)5RBt*^ 

»LtC ^Rtt« i: . jK^Srff 1 V>mmmb % mt 
W^i^thWiMb . SBB^2c7)m»ii:A < C:^)i 

[ If *JS 4 3 1 M*3S 4 1 lClE«c7)^fg^-C-J> o 



mb-r&mem?. 

i mmm 4 6 ] mmm a 5 izamco^ym^xh ~> 
x. 

[ mmm 4 7 ] jft££ 4 5 (cSBtt03fiBe*?"C A o 
[If *^4 8 ] 111^4 5 fcffitt<0«3KSlH t 'C* o 

H?neRstJi*>'ft«x{i^tt xh s c t £ mm. b -r & % 
t 4 9 ] mmm 4 8 (ciaa<o«3HH i v & -> 

CiS^fl 5 0 ] ft^^4 8 tie«Je^g^^X'*> -5 
X. 

fefS3fcBOJiJffi££nfc L£:t§£\ Tlg^sC ( 1 ) £Sf 

t< (ncos6»/2) XL ... ( 1 ) 
[ If mm 5 1 ] 4 9 fc:ea<0«3K3)^F -3 

worn im*ftt,zmiimtf*frb'Mz%£ikt&m&m$: 
Bftftmommmz n t ut*^ tieoss; < i > 
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fzLX^hZb ZftWlb-thftftm?. 

t< ( nc osd/2 ) XL ... ( i ) 

[if*JS5 2 ] ff;£JS4 5(Cfe»£05b^^T'$)O 

[ ffigQ! 5 3 ] ffi&g 4 6 £f e$<95Bfcsi?^ o 

t at$£ 5 4 ] m^3S4 7 izmmomm^ ?$> -> 
x. 

[ m&g 55] if mm 5 2 jcEa<o3%3(a^FT* 
t, 

? ifcfto i /4 fiLhr* & £ b sr#® t -t * mm^ . 
[ n ^« 5 6 ] 5 3 £ie«ois7e§5t^T' ^ o 

7m.Wcco i /4 w±t**. %>z\b*itmb-t& mm*. 

i mmm 5 7 ] n mm s 4 izmmnmtmTX'fo -> 
x. 

1 mmm 5 s ] mmm 5 2 izsmnzmm^x-h 
x. 

^ £ b zmmb -t zftitm? . 

c 5 9 ] a mm 5 3 tE«(?5»3iaR ; F'c» 
*c, 

[ if 6 0 ] mmm 5 4 tcis®^^^^ t-$> -5 

[ n mm e 1 ] mmm 5 s t=E«<o»3iaR^ ^ 
x. 

1 mmm e 2 ] mmm 5 9 izizmnrnM^x-h ~> 
x, 

[ 6 3 ] 6 0 izi^cozt/mTX'i) -> 
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[ If # JS 6 5 ] li^JS 5 9 CSBttOSyaR^Tft o 

[ n$3 6 6 ] it*ii 6 o iz&mcoftftm^X'b *> 

mrlBTiB-fUi*^ ^«ttjK U & & ,1 fc £#m fc 

[IS3<J16 7 ] 'J?%< fc t> , ffi3WR«5&#t4«3lW 
fc«Jf «titT#> 0 . ffiggftftffitt fc HIS Ui3HR 

WESfcfc*?* (cJS8fW« 1 0«*f*3&** 1 OSS:* 

immzti. set, mumm^MzmmM^-th 

I it* JS 6 8 ] It^JS 6 7 Cr!E«<0?&5feiit^T'£ o 

iTf & fc . JtBJSrgi 2 cr>H©l fc , mSMSr mtf 
WO**. 

[ is*^ 6 9 ] mam e 8 i,zim^>^m^xh ■? 

[ 7 o ] it 6 7 (if arooa**? xh -> 
x, 

im icomt &z comxwi htiT^&zk&vmt-t 
i if 7 i ] iasss 7 o \,ztm<7m.jm=Fxfo o 

[ if 7 2 ] gflgg 6 7 (clB«5<7)^*S-? T* -5 
X. 

m&^^Mnztm-h mzmmm^m 1 oawcoMfc m 

8f£#. #Ob-?fcfic03 0%OTfc&&J:ok:S$iJ£ 

[ m&Tg 7 3 ] if im 6 7 fcf BKOSBt^T-fc o 
X. 



mvmMmziitf &wmvfmtfm 1 ojmioBfcM 

C 7 4 ] If 6 7 tcf BttOHftfg^f T* o 

EJBWf** 1 * 1 <nmizisV&imZ$&zmim<r>Mkeo& 
mtiK 3t^e-?IS(0l 0 %mTfc a fc«f6fl$ 
*l* Z fc tWfSi 

[ n 7 5 1 msm e 1 i,z§mv$t/6m?x$> ~> 
t, 

huIBRWS fc friB^#® fc £>fig<DgEffi t # 5 0 0 u m la 
TT'J)!. Z fc $r«Nt fc -TS^ifc^. 

[ if 7 6 ] n *3S 6 7 teaattojae*^* 
1 m^m 7 7 ] if 6 7 fcriBaosfejt*^ x& 

mf!B5l£fta^* J . mlB7felX0aiL®±co[aflMT'*)€.^ 

1 m^m 7 8 ] if 7 e \,zw&<r>^t^xh -? 

*ifc*«rafc-t*563(a^. 
[ It 7 9 ] if 7 7 £iB©<7>3&fc5?!^ T'S> ^> 

Mi Bead® srTta-fc-r ^wa-fts^ia ft ^ixt v > 
[w*]S8 0 ] if *jj7 6*^79 KiBSJosBiarp 

X'fc-oX. 

^ift^O 1 /4ULhT'$>4 i fc SrWafc-r^^fe^. 
C If 8 1 ] If 6 7 lclB«!OfBt3g^'C'* -o 

HtriB3te«s:agP(iewfc zv>mmztt%tzti&mmtfr 

t>%K>. MiB«« fc 1W m Jn*t fc o®Sf ^^'S^r -> T ^ 

&zk*mkb~r&ft%m?. 

CH*«8 2 ] ilwflr < fc *> . l^3te«JS^*-r hftftM 

iffix-tzmmmrnxb 0 , iuiBH^isfcSiPgL^^ 

HtrlBI%3l«S^(c:fc (t a mtBTfelX O ft L ffifflOco® fc m§Z% 
IXOtBLHfcOffiSI**. ^Ob°-^^c05 0%OTfc 

[ II 8 3] fflt^JS 8 2 (cfB© Oj^*^ T-S) o 



« 

» * 

(6) HH2 003-36969 (P2003-36969A) 



h mm t , mw^m 2 com®i 1 1 &z comx-sk 

[ »$g 8 4 ] If #JS8 2 fcf S«^5t»^ T*> -5 

ZH-ti mm b » 2 c7)«ffiS t tfd 

[ If 8 5 ] if 3531 8 2 4 8 4 ^IBSiOlBfcfSI-?- 

t «3< JS 8 6 ] If 8 2 8 4 CIB«J<7)5Be*^ 

woftLmbnmmtf. %w—7mk<7>2o%£xrb 

[ if 8 7 ] H*IB 8 2 4> 8 4 £f a»<0?£3fc*? 
Mie%3^*St:*3 (t&iwfaftSX 0 Hi imm<?M b wriBTfe 

[ if 8 8 ] if 3<3i 82*^87 iztmcomm? 

x-h->x. 

*w&b-t&mm=F. 

i m&m 8 9 ] n 353S 8 2 a» & s 7 fciaifcofsftast? 

bzmmb-t&mtm^F. 

[ h&h 9 0 ] if im. 8 8 i,ztmcr>mm=f-X'h 

Miana am £ ^ts -ftr & Jt#> ^ts-f #i&tt 4. fix \ > 

I If * JI 9 1 ] IftfcJS 8 9 Kiat8cD?Bfci5S^ o 

zzbimwib-tzmm?. 

[ if *ji 9 2 ] if am 88*^91 (;ie«<ofBfe»^ 

H>neiH]iaH^fflffl$<7)«^:ffi (Rmax ) #\ 

^jfcKo 1 /AVXLX-bhZ b *%fWLb-$-hmtMT. 
[|f*3S9 3 ] |f*«8 2 fcfettO»3l«FPC*-5 
X. 

mzytmsLmimtt b zwmmzttWLZti&miMbfr 
zzbzmib-t&mem?. 

[|f*)S9 4 ] 4«5r< b s ?&ftBtt$:ir*-*%%fl| 



t . fio|?r!H^«^fct5(t-l. mflBSif^^*B& 1 OJMB 

<rm b m mtn mtf® 1 com t *j » t a ing%£iHttHe> 

^^agp^ffs Lx^&zb *mwib-?&mtm=F. 
[ if 9 5 ] n *« 9 4 {ztm^mm^x'h -> 

^rr s t . mm%m 2 com®* t , mmmvrmtf 

BS 1 WZcomxm.lft>tiX ^2>Zb *mkb -$h 

[ at 9 6 ] 9 5 KiEtt«>»**TOb 

mmtfmtm 1 o*o^_h^«»Ji*^«$ixT vis 

[ n im 9 7 ] ii*^ 9 4 ciatt^BiHRT t» -> 
x. 

i m 9 8 1 if 9 7 izumcomm^-x'h -> 
mrias*f** J B& i <?)Ji<7))KJitc«aji*>'^$^T^^ 

[ If 9 9 ] if 9 4 frb 9 8 (ClB»«0?BK^ 

wmmm i coji^tjtti, Mie^^WioMt cose 
[ff^ai o o ] M3<^9 Afrk 9 8tcietto^s 

feeff***^ i <5D«(cfc(ti»flfriB^^aicoM t tfogg 

tL§ i b zmib-thmtm^. 
i m^m ion » im. 9 4 *^ 9 s (cia^o^m 

SBJHiff*^* 1 comizt5w&mizm6m®wcombco& 

Clf*^ 10 2] If 35;JI9 4*^101 ^IB«<^IBfe 

mmmm t mm&w b nmcomw. t & 5 0 0 u m m 



i msm io3] m$b 9 a {ztmnztm^x-foi 
x. 

-cm Ltzftz&.fti-?&m 1 nwmt zmitttmm 
m.x$> 0 . mBssttmtfmsm 1 aywsm-cmm^tn 

I fit 10 4] 1 0 3 WBtt<0563K3RiF-C* 

c » 105] M$qt 1 0 3 fcKtttofeesis^T* 
or. 

[ ifcgg 10 6] M$)S 1 0 5 fciBtt*>ife3fc*^'t* 

spurs-*-* - 1 *wat-r««3tsR^ . 

[ ift&Q 10 7] fl^JS 104 fciEKOHftSH 1 T$> 

t it * js 1 0 8 ] n#g 1 0 7 iz&m<Df&em?T'b 

HUfBIMIiniScoaffiiffl^^S^fi (Rraax ) 3froe- 
? SfcftO 1 /4 JSLhT* ■§> £ t £ Wit t -f & ffcjfc*?-. 
[|»a<3S 10 9] fS*« 1 0 7Xl± 1 0 8t£Kifc03i 

ym^xh^x. 

mm am z w it-? & tab cow-mitm tmi- t>nx v » 
* £ t zft&b-r&mem?. 

[ff*JSlio] '>5:<ti,. «3t««**r*«* 

ax 0 aj tmx r>mm?£m®x&i&f&%:zm k> &•?& 
xmi-xh-ox. 

mmftm&iznw & m?3m 0 as lwm<?m t i-ria^ 

cw^is 111] 1 1 0 izimcozt/mTTb 

c w*jg 112] m$m 1 1 0 tiessco^t^t'fc 
««±c rwji t . mwzrn 1 com®® fc . %tftm£ 
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cit#jf 113] mim 110K112 icieaois 
«fc a ttgrnsti* z t inm t-thftxm^. 

[|f#JI114] !ft*JH 1 1 0 1 1 2 tcEftoft 
ROfflLnfcOEKtfs ft<Oh°-?ifcft<7)2 0%mTi: 

j: 0 izmmztiz z t zmmt-r&ftxm?. 
[ft^ja 115] tmm 110M112 tciemco^ 

XMTXh r> x . 

KOtllLffifcWggSI*^ ^£Ofcr-^^c7)l 0%OTt 

iwgrn 116] tt^jj iioKi-15 ^lettcon 
KmTxhix. 

mizfijam t m&nftwt offlovm t 5 0 0 m mpj. 
Tx$>&zt£<mLt'?&¥£fcm?. 
im?%m 117] 110M116 tciea«^^ 

^< i: t> . f&3fc#ilsS£*-!J-S?BfcJ!i: , fflB^«^ 

[t»*3S lis] it 1 1 0 iztmoftftm^xh 

fflfiizm&yffiMMtfmi-ktvx z t zmLt-th 
im^m 119] iM<Ji 110 izsmoftftm^x-h 

[ tt*« 12 0] fff^fl 119 tclStgc0^3te*^T'S> 
■oX. 

m m.mm t<&^x$> hm^iz^ z co&v&gMmwm 
mp&thztzmwLt^&mmi: 
im%m 121] n$m 1 1 0 tcie«s^3fe«-?x'ft 

[ ff^ 122] it 3<Ji 1 2 1 iztm<rm%M7-x-& 

BtrlSIHlCiM^Mffl^coe^ffl (Rmax ) A*. 3K<7)t- 

^j^«<?) 1 /4\2±x'hh z t zftWit-tzzmm?. 

C»^H123] If im 1 2 1 X(i 1 2 2 ££1K09& 
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Mi enfl am * tr & *z ?mi-fb/i &m 1 fe fix ^ 

& c t zim t -r h wmi- . 

[f**ja 124] 1K25 lizim^mm,^ 

[M*fl( 12 5] If ?m 67K81 {ClEtRcT)^* 
W8EJBSf*W» 1 ?>mt UxTPWlifflvvti t 
[ft^JS 12 6] If 94H109 tetfigJ<D3Bfe 

cm mm 127] if jrjs 2 6 cEtt^jfcaaFpc&o 

[ If 12 8] m»m 1 2 7 iZgfflcoftftMTXfo 

1 m mm 1 2 9 ] if *3i 2 6 £ie»e9?63fc*^ r> 

X. 

[if *39 13 0] 1-129 fclB^«^3g^ 

[if 13 1] ift&Jg 1 — 12 9 fcliEtteolteiaR^ 

[0001] 

Mi: BSBB^atwH-T 6 fe OT*> & . 
[0002] 

U&fcOtlffi] xl^ho;W$*-y-tyx (EL) f 

■< k Lxtemzmmmt>tix^&. 

[00 0 3] ^mztrnzm^tzELm^k lxi±. m 

X.\iW-^ 1 M m\ZiT<r>T> h 3 0 V<0« 

£E£Epjtrf£<ri:te«i:9. »fef&3l£##feivC^.?> (Thi 



n Solid Films, 94(1982) 171). U>>U .TO*-? 

ma l x i> +mmsam htvt , § fe tie 

[0 0 04] <r*tte#tU Tangfe(£83mi (AS) , 

^±K^m^fzmm^mm't^zki l zx<o. w@hmcr> 

W±*H 0.10 Vj^TcOEPSlimjET, 1000cd/ 
m ! <7)i»[JKSrSl^t3t (Appl .Phys. Lett. ,51(1987)913) 

o 

[ o o o 5 ] $ fete. iftfftiMfmjifcm^ «i3»mji 

t T'^W £ m&.&A,td 3 JIM ifco^ (J P n . J.App 
1. Phys., 27 (1988) L269) ^ IBfcJlte F-t^Sfx*; 
fe c7)$S3£ £ f# £ (J. Appl. Phys. ,65(1989) 361 

o) nmmztit^t. 

[0006] fi!*co*^E LSRT-<?>HRfl<p3:«|«<oBfH 
0£IS2 6te5rr. HtefcWC, 7 l«0lRtf^5^. 
r7Xf7 ^**»fe5fir4awaHR. 7 2ttW£tf 4 >*J 
Wf^W-f K ( I TO) *>fe5firS3SBH^:l©ffi. 
7 3«±f&Jx«fN, N' -y7i-*-N, N' -b*X 

(3-^f;i-7x-^) -1, 1' -t'7x-;i/-4, 

4' -y7$y (TPD) *»fe*SjE?UKaifl«Ji, 7 
4(ifFiJ;c«f Mix (8-dfyuy7h) T/l^S-^A 

( a i q 8 ) ^ty^h^=mw&mimmm. i 5 am 

Z.IZA 1 L i L>t£&m&X'fo%>. ZLX, 7 6« 
WiMX'hh. iOSfte llte^*-rS]temELSrEPSP 

•r-?. t , mm 1 2 *^ fe lETL^nEfL^w^ii 7 3 te^A 

itH7 5 ^fe«W«^j*tt^^^Jl 7 4 te 

mm 7 3^im&tx » £fe te«^-«?i*it^«w« 7 

4teaA$m». *F»i»ttSblStf»Ji 7 4 + 

t\ iE7Li:«^* s ff^L. iiitei-s-CJBJBSii^A 
1 q 3 *T-j&»fe<0»3K)6«»fe#i.4. 
[0007] I TOj&»fe*43aiBiffiWKi H JWfc, x^n* 
•/^ffiS)^v^i:«^b-A^#^teJ:0^$^. T 
PD. Alq 3 ^co*«|^fe^SiE?LM3ll«W«^* 
^iMtt^tff^fl. A 1 L i -&^«i6»fesfirftl8aBi % 

[0008] HriS*«IE L^mhc7)^S^ t L-T 

il*8EL5g^*<ftS. KKSE L»?<OHRftWraitt 
t0|fr®ll5-ia2 7te^-r. HtefcWT. 8 1«iMi.{f^ 
9X3&»fe*43|BjaeR % 8 2{i^Jx^ITO*>fe^r§^ 
WVSs 8 3(iMx.(fTa 2 05 *>fe^ri.mi^«P 
li. 84«0llx.(fMnSH-rt^ZnS^fe^rS^ 
WRJls 8 5fi«;ifcfTa 2 05 ^fe^^,m2^ifi«W 
®. SetitFUxtfAl^fe^l.Wfflmffi-CftS. *b 
■C. 8 7«il^jlT'*>S. C:<^S^Mmfiite3£8S«# 

^EPjD-r&t. ^«w*t^3Kw*cr)^M^feai^ 

^ix^'*i£tt®teMSISte%3t-r h . 
[0009] c:ixfe^*Tc7)^3K^&SiJI®LTV^ 
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mmt ix. sttimx'Zk/titzytwm^'oiiiLMm 

0 lz , PMi 9 2 j: HA 9 5 fc: WEEtffflin $ ft? 
-lif&fttmS 9 4 T*IS£ L£3t<?> o J2Lh«Wfc 

iE?ii&i£#£Uf 9 3 fcj§«uMffi9 2 fc^ifB. mm 

Ik^k^m (3feBXOti5LBD) X'£K§ti^&CDX\ 

»3l£tt«JBtf)JH»f*fcn 4: l/(2n« ) T* 
£ ft. 6 (Adv. Mater. 6 (1994) p491) . -ttt^tiE Li 
W§£, «3KWSJi<Offl*f*6*W 1 • 6?, 

fBSeWRJii: LTJa*f**!i2. 3»ZnS«rffi^ 
*§3\ ^hSPIX 0 ffi 1 0 %Tf> h . ^T, Jt 

#1 0 0%T'*>~*tztLXi>. *MBnR"5ffiU«*(cJ:* 
$JGRO fc*> s j>|# jH3A$ti 1 0 %— 2 0 %igjg t * o 

[ooio] mnxoffiunfti«i±^-&^«>. 

¥&* J ^$ftC#£. W;i«f. ( 1 ) &KoffiM(c3t 
KMIi 3rj£ (#ffHB36 1-1 9 5 5 8 

«w*aa) s (2 ) uyx^<o«3ttt^«-rs»fl?5rffl 

(#1*^2 6 7 0 5 7 - 1 

9 2 2 9 0#^$g, ttft&2 7 7 3 7 2 O^fB. ftffl 
f 10-1 7275 IfffiPP 1 0-22336 

7^#^#bs) , (3) ?tm*>&w£&mzx?& 

Vik-th-ffik (#§HM-3 06 589-s§-£38. Opt.Le 
tt. vo1.27,No.6(1997)p396 *S*«*SSft?V* 

[00 11] 

mwtfM&L* o t-tzmmi mrte ( 1 ) co^isti. 
im l x mmmi^^-frfS. lx l * o itzmi o ai l® 

tcBuiBo«fc d *RstK*»js-r h z t immzmmxh 

1 0 0 1 2 ] Ztz. WR ( 2 ) *>:fif8$:*ivvc, 

yX*umt&&J:dfcIiB£ft?v^iLTi>. l 
ft£fc#>. &l>g^J¥*£f*o^^£313&L?, Jfc 

t? L£ 3 i:v%a zcoffimzmm-ztz 
tb. uyxzm®wzmtb&tsmvx. mtmmtuy 
xzKh^KftrHf&jmtfmg&tix^h mm 



0-1 7275 6^18) . Z<7)1fi£TimmLtz£ o 

[ 0 0 1 3 ] *jfc, mS. ( 3 ) co^tt. g^Jnltf 
[00 14] 

[l8fI£ft?&t-£*:abcDi£g] -I<DJ:33:» 
ffi^ffi^&Sft^ *><*)?£> 9. KJIbiflS*?, fl. 

wmwe>m®t:z<7)Bi)<)k^-& . 

[0015] #2gBJ#<i>kL «iEBW*Ji*'r*fe«>» 
S LXWftmnWKM'l&k %M K> ttS U® k i t ^ 

i£%>tr> (f($4(omm) , m«®B?<o;tijs;fc§s3 
mmm^m^ k-t&izw^ti. 

[0016] C^t^D 

(»1<0««) IlWSiCISSKOMffli 

wmmw® wmzhl* E.mm?t%mmzi3wz> 

<T>5 0%\:Xfk^:hX olzmMZtih^kZtm.k^ 
[0017] ±Mm$.X*hfi\f . 5Btffl^fci5tt.Sg*f 

fi^L^v^ zcofztb. £%Mttz£y)$mm?mzmi 
msbtztixftrnzw *) mttfr-o tzftzm *) m-rz t * { 

i%&kLx?ffl®m&m^mm=F$:m®x'Z2>. t 
ta. zoxoZftym^z. zmcomx-izmBLxftx. 
rnkkmi*) * iMk tm.< #iJi<tfiif 
i^(ox\ w&ifiQ%X'hh . zcnwm^- 

{tiz^-r &k^?m&i>bz. 

[00 18] ZLZX\ *mU,Z&^X83ffimklZ, M 



ft (ft^SESt) &.Tb%->X^tH$. *<0»fl-"C»3fcU 

fiiwtfsai i) t^mtt^txo^min 

[00 19] *t£_Bc. #R«tttf>SS 1 0>«BHi 
k. B5fB2B^isS£*-$-.&3&ftSk. 2|HJ^m2<0«E 
Si: s 1SfB®#iW«& l <o« k tfz<DMTmf& z k # 
T# S . _hf Bflfjfto j: 3 ( C , afifiLhfc: » RtWffi , ft 

Jit»rtw* - k & . 

[0021] .roid tcJB#r^**n& l comcr>m±izUm 

[ o o 2 2 1 *Jt. sflUitc suttrnt . mw%m<?> 
©■ k . ffiBSif i <?dji t <omv&i? h Z b 
[ o o 2 3 ] stc. si)f** { B& i cr>mcom±.izmmmz 

Bf&-? hZbWXZh. 

[0024] &fz. mzzt/tmmz&t,? zmmmmmtf 
«$ i wmmcom b tmrnium*^ i ^s^fcttsiflrte^ 

3KffliSffll<Offli:<Og0i*« s 3feOf-^^*(03 0%iit 
Ts iiL<«2 0%OT. f#K3*L<lil 0%JTF 

[0025] ZcoXd ZMfiLXhtltf ; ^gCTX 9tfJL#) 

[0026] * 7t . mriaRit s k Btrie^^si: ora^sg 
st t $• 5 o o u mpxnzmm^ h z t wtz & . 

[0 0 2 7] Zco£5%ffif$.bTix&, mibmmiz, 

9mn<oiiiL%)mii s m<%&. ffiRkR*r«a>£> 

kV">o£.r k**5rV\ 
[0 0 2 8] «, *«ffl9*^7fe^BX0tiJ-t^fc(i s * 
^£JS#T*#B&1<0JI. S i 0 2 A^:5r&TtffiJik. 
i§HJJ3:SfSlc9SfliJIk, S&ft^isgSr^rt&fBftf k. R 

fc*£te»4. SiOj *&3r*TilS*tf)#rt*W\ §£3fcfH 
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iz&tfh z&mmmcoffi b orattfjt <%hcox\ z<n 

[0029] 4fc, SSf^'Bg 1 comb LXiix.Ta-y 

[0030] (m2(T)tm) Ttsjcasp^igtt 

ix^tc J: i) B»tc h *> COT'* •? . mtm 

izimT<7)b$5*)xh&. 

[0031] m2<7)mmz&z?£Km=?ii^ mmb. 
mmmMx-m^^imm-tmL^tiiLmb. m 
m$£mbtt\ft^&£dtzmibtimzmtmfrt>?m 

Tfjmzmm&&±fr^z^fc?himmb . ^< 

n t TIBcOi*; ( 1 ) ZWzLX^&ZbZft 

mb^-mitm?. 

[0032] 

t < ( n c o s 6 / 2 ) X L ... (1) 

*\ h&wzmiv&LmxRmLxftmzfflt&ibt, 

KhZblztcZ,. -r^r*>*>. IWaA^!6*BB*#S5te«T 
Xnmzmt-^sbhiXhZb^h. LfzL. ±IE«(S 

k LX%M *) m Lm^cr>?Jttn$:$£z_ hZb tfX* h . 

iot, ^nxttm^mRft^mxhttimms^®.^ 

[0033] . Bfliast ( 1 ) *Wz*1titmFH*s 

% mwLX'fctiii. i <Dmm^commmx'%dt ttzyt 

[0034] mszmtm^z&^x . mi&tmLmz. 
mffiMm<7)$mcr>wawb -t h z b ttx* ttz. 

<7>waMb-r&zbwx-z&. ttz. m&tmsLfflz. 
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LffiOG!]£i®i:-f &ZttfTZ&. Ze>£olZ%.Wi%L$l 

frteiaeiffi^*^$c7)g±ii (Rmax ) ti. 

[00 3 5] ttz . HffiB3fefi*SlgB(i##i: .1 OSttfcfl- 
^-£#i!t 2 ftX V i <t < . fcflflfcS ixT V ->X 

tsmftomkT&v&mwtftL? *> a> & a gea^s^ its 

[0036] &tz , #»&i»ti. KS#«a*w; itrffi^# 
izmf&zttfx'tz. 

[0037] ttz. m&fficom±.i,zmffimtf® i <oji£ 
[0038] ttc. m%-M<vm±i,ziz%mcom&mi 

[00 39] ( IS 3 co»« ) ^$smt „ RftW<D-9J 

%}m<oz t>%&&m£m&hcDx*hK) . jMftwctt&T 

[0041] mzmmt&x'$tftLtzz}t\&. -zjumiz 
^n^mx-htm^m^m^ft^ti. BS##m_Lco 

TV>S<DT\ mt&fr^tLt:ltt:m z ?\*l®TmLX'$, 
ZcD&gkt LX^tJR*)ftLm^(O^Min^x.hZbi^ 

x'*&. £~>x, *<n*miimftft*mx'bix\iw® 



[0042] ^<fct. «3WW***t-*«* 

ji * fzmmmmx'h o . fneRSte^nnes i <n 
mmmx-mm- * z t s . 

[ 0 0 4 3 3 4 fc s freffi 1 <o«»i<o-»fc:*«3tlil 

l , z nimftffiizmiftiMMtfmi hhzb 

[0044] TwfB^ltf&ttXtite^fc-rii 

[0045] 4fc. Wc, S^ffcSit^M^tv^. 
[0046] sflrffsarii, . RSflBtfftttTfci t . ^<7)JB 

^<mM *) ft t> ittm oftzti&m&w&ztf. 
mnizytmmftms. vx\^h<?>x\ mmtu^mk.tt 

[0047] UTERStJij^ftttTAilft^fc:. i 

[0048] iriesBfeJifcfne^KoaiLSfco 

TIB^st ( 1 ) ZffilZt£ o tcm&t LTtl 
[0049] 

t<(ncose/2)xL ... (1) 
Zco£o%:ffifg.X'$>til$, MfS^fcK. mtl^zXhM 

mztx.m<wfflzti& . 

[0050] B^^ffi^»^^^^Jv^•c. mrfBTt^a 

BuiaDflCiMO^ffiffl$^S±ffi (Rmax ) fcL 
^f-^^tf01/4lJLhTfcSC: t*W4 tv^. -e 

im*mnzffif$.b-t&zktfx'*&. mt^m-ivs 
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C0051] (m4(Dmm) «, m i <oHg«o«t 

z-timmmmx-h*). mv&im& t mm ttixm o ai 
urn* o m&tmmx-z&tt&K&w. r> tu-tmtm? 

fc j; ? team set , mimm* mzkml 

[0053] JJE««-C*iiHf> fBfcffii^Cf&ft 
cO*$##*mW^I-S^BX 9 ai£i"i& fc t fc . R 

"5 Hi U»W J: 

[0 0 54] ffiL, ®#r *#*B& 1 iOJWi^-Cii^ < . 

mtftWOlilLWbcomMtf. 3fc<Dt-?ifcf|c05 0% 
[ 0 0 5 5 ] ft, 2WBtK(cj3 v^Ttt. HuieiS 1 

[0056] <# soamk) *im.iz. w. 1 
tm'wM o as l swo £ to 4 la 4 1 <9T-& 

[00 57] 4«5r<i:i>. fB^iS£W-r6f&3ftI£iI 
x^«if«jt-C*) 0 . 1&ii3&M^i:JIIHUte3^9tti 

X°fo->X^ BulBI&ft*^ ^KJBWWe 1 tf>JB#f*#l* 
1 COS £ W t , lo MKS^K^tS^fc tt 4 mBJB8x*ifi 
b& 1 OJUBlOffli: t5!E®4if*^*BS 1 ^Slcfclf.?. mrfBffe 

fc £ 4 J: a fc«$iJ Zti. Wlz , MIBWS^jt * fcttiSft 

*<o-»K*uaa.»*«fipaE t t ^ * £ i: *mkb -t § . 

[0058] JJE1»£-C**Uf . ffcBHJtfClfcJteUfc* 

S* Lfc fc3tttSL«te ± -> T*BX 0 ai LH^ Alt 
ft*^^-ft*vHi:=5:0?ha5^IXOaj§til»c7)-C\ 

[ 0 0 5 9 1 fIL , HJfr*W* 1 i0S{ii^ST'i±=5r < , 
®ff** J B& 1 tOd^ < X i> ±IEt 
4. £O^Wi. fBfeM^^fctt43t]iX0aitffi{BI^ 
ffifc^KOaitffiiiOSESI^. 3t<0t-^^ftO50% 



[ 0 0 6 0 ] ft. *»BWC:feVvr 14. fflBm 1 

ffi^atxifrtais 3 (Dmrno-g&mmz&v zmmm * 

[006 1 ] C«*^«3 **BJ^|,^^g(i s ^ 

ibis i cr>m®~~f& 5 <^>®«^ i ^-ftiti^-mz&em?* 

[0062] C^B^g] *%BJ^4BiB^a«±. u 

IBSS 1 5 f)®«v vm*»-otf>»**^ fcffl 

v^»«k -r £ fc 4 . 

[0063] 

[0064] mm<ommi ) sin huib^i<o«« 

ffi (3«£R«tt<!0* 1 ttffiS ) 2 , *3^J*3 tt-t&ft 

a. iETiwMimm. j^yrmmfrhKh) 4. ®bj 
cox'hm$x<. tfjxmmom. jjf»j^-jK*-h. 

[0066] KW«ffi2(i. R*f** { ffi< . *3fe»4 * 

«j:< . a i h&\,MiA i ft^ft, m.$>h\^imc&m 

<9W5AW»*ffl^*£fcA«»4Lv^ mtSyvk LX 
(i. ffi ■ J^7 : JVJ± ■ m (AgPdCu) SV^ 
liffi-^-ffl (AgAuCu) O^SrfflV>.&iO*W^ 

u\ &tz. ^mfc&mzz&mnmbLxm^&^h 

3f«£E L*^O^ffii: LT{iWi-{f A 1 L i 

(Li.M sm) b%.!mtf1&< &j&£M ( A 1 , A 
gSf) fc<0#A*fflV^fitfJ:V\ h&^lt. Li/A 
K LiF/Al ^cOtt*reiiC«ffiV^JRJ>4^(i:-?-cO 

btfx-th. RmnmL<m®3imb l-c«. m*** 

[0067] *5tJl4^^ffll^3{i:. *«EL^c0 

ai q 3 m^mt^m^mm^tit . mm 
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4ii. mmmmvh^xh. mmttm l tz §>mm&x-h 

TPD^m^iEKwmmmb a i q 3 
fflv ^m^mm&ftffitmm t tm® l*: 2 ««ut-*s>, 

JIfc£8i«L*:3JiffijS^ *>SV^iUXh^««i 
mizLxm^htiZ. I TO^cOjEll&AltlBOl 

(ciE?L^ill»^«5r, A 1 L i , MgAgf^lfaA 

vv 

[00 68] &fz, ifflELffi^, ft* 

[0069 ] jgBJ|®ffi5 t LXli. MS. 3fcgj&£**5 
4f**lM H(ITO), SmoiMIMKWi 

[oo7o]he wtmtfm&z tUz 

s&*m§Liztim-t& t . fBta#%Mt lt 

fc. M B MMb LXco i TOffil^-x^y^Sr^xp;? 

Lxa. m?*vyT-yti; ¥<7)mjt,z&fe%imtt.-& 

SWMgAg^rfc'co^Bj^JH^^^^v^i'. fBftl 
<\<r)yx- : Jim$X°* h<r>X\ >< y 7 r 8£t£tt3r< 

[007 1] x7n^;H7ll OT?) <k 3 1 tTf^H 

n$fl.x ? y-;m^fP#H^,«0T(cS< £ t lei 0 . 
8 0*C, i eMp^^^x^ios^y^JK^* 

[00 72] ttz. &Wm8l3.. xTD^S7±tCE 
Bggs»)£. 0 S i 0 2 im^th 



[0073]«:;-C, ffi9i$£!tm®3lztmz>mixT 

oy;H7 m<?m t itrtexr o yjvm 1 £*$ & tiriEfs 

3t««3«l^)iiii:<OE(td*», 3t<Otf-^^(7)5 0% 

a**********. WK, f5IE&«iS3k::fctt& 
BiflExro 7 ffl^ffih BfflExroy'/Wii 7 (cfctt 
I.Hi)IE^^3ffl!lO®i:c7)ggSld*^ 3fc<7) 

1 0%UTT**>S. 

[ 0 0 7 4 ] £ £ T\ *»JBfc:*J ttiJMBffi 0 ft LSW* 

mx^-jucommiz^xmrnt. ^rooaiLro-r^^ 

<7)mifT^£ 1 • 6 1 b , SBfcStfT'^ L^3t<7) 9 
*>4M3 9- UlrtO^L^I-gP^BXOai-tt^V^ - 

^^mmz-^t LtiffiiTm^mzma lxm k> m 

v&tmmztuf&jiT'ayfrmMomt^Tv'y 
jumizjsif&&%.mmM<7>mbcr>$mdtf. xw-? 

ftftco 5 0 %V.TXh h b , ^S(=3tfiS«*^V ^»t= 
•fZbtfXZh. 

[0075] (mtmmm2 > a 2(4, friE^ 1 «o«« 
icMjiE L* ieifec7)^« 2 h ^tm^^mzTfk 
■tmmmxhh. z^mm^t. mmw&3\,z^m.L 
iz*mx-&ffim 3 tf&&tz> . c en* o ikm^mmz 

b-^^c7)5 0%iilT(c^r-?Tfc^(f. HulEtPIiKO 
L^*>*S<^?». 

[0076] ^rfe. H?tEHM® 1 , 2Tl±. KSt«ffi 

ffl, S>l.^(4millffii:^yii:<7)SC TiOj , B 
aTiO a ^«3tRSttt^Si: -/7/Xf;H:/|,D- 

x^coi«i^«i4^Kfc com&mm zm\->x% ztmuM 
m wttzw&xjb o x t n^^jsa-c-^jx o m l^> 

[0077] (^McO»®3 ) H3<4. ffiE»2<7)®« 
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-rmmmxhh. zcoztrnwi. mfci±iz, ataxa 
LxowmLm mam) 1 1 &rs*wi 
2 , wm® 3^^thwtmA. nwnm 5 nmx-m 
mLtzffiis.x'fr&. zlx. mm& 5 common o 
aitffi6T*)&. 

[ o o 7 8 ] zzx\ wRt . *o±ickk 

(Ktt«fe ffcUKSfll) k^O&USkWiaogBIt 

idtLfc. jar, wttwrswi-*-*. 

[0079) *JP«w>SHait : Ht Hiri £ 

S k 0 ft LB k (DlScoSE?! 1 k SBfcS? <0® l*] 

<05S ( i ) sswestva**. 

[0080] 

t<{ncose/2) XL ... (1) 

ZZX\ 0«afiR9HlLBK*H*6HHW^ nttffcfcfc 

[0081] I31TK. lilK^A^V^04 Sr#H§ 

[0082] *BH£tJV»T , mtm^3 2<T)?£mWX' 
%3fct5t3K<Od^RWJg3 0-CRitbfc3t{i. ftflXOffi 

3fti£Rtt-r& . Z<Di. tkL*U<L/ 
( 2 t a n 6> ) ^RWUfc**** PI 

i n<9 = 1# J J&£U ifctan(9=si n0/c o s 
OXfo&frh. £*t^££k tot lifter ( 1 ) 

[0083] mttt ( i ) fcawMttf. i w^*^ 
c o o 8 4 1 * , #&mtz i mum JR <0 ft vm& 



^tLT L £ d . — 2i\ #J^&coiH 1 flij£-e 
2, £ k ic J; 0 . *<0-SI5AWft 5l5»^flEt=A 9 . * 

[0085] ytmm 1 1 i±. wewwcmetfc** 

(Rmax ) tf&mmx&ytLti 

3feto t r- ? *&Jhcr> l / 4 JSLhTft h z. b ti *ff * L v % . 
[0086] 3t«ci§Lffi 1 1 (VB&tifWit UTJis 

m&ttiz%i oxoiz LxmmmzBmt&Jrmzm^ 
mm^h%im*)^tt^x\ mA-n^^mm.* 

*&WmLX^hmz3ttfWiWZmA,TL$. o tv^ 
XTl^-f CO J: 31-. locOS^cO^^S^ScH/xmfte 

[0088] (mffi.<r>mm4 > a 5«4, miB^2<o«« 
-rmmmxhh. z^^tm^n. sQUB»3(cjt^ 

^••r?»3feH*SUl 1 4 k *<7MtettaHfcTfflfc'**fctf>«> 
^fi-fbS 15k SriSttJt jSt'P^r . 
[0089] ftfStSUl 1 4(i. ttflik LTS^L^V^ 

h« A 1 *4V*ttA 

^■^Wf <0ASU»O«, T i 0 2 . BaT i 0 3 «03 

i^^RafttfeSk yTyxf/H:^D-^^«^ittt 

flK^kLTta. ZttL>tf®Zm^Xf&MLtz&. V> 



* • 
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C 0 0 9 0 ] Tffl-ffcJl 1 5(4, miKtmmTkttK 4 
^f;KPMMA) &<7)* ) J-?-tfm : £m^&Zt 

* { T'#I>. Si0 2 g*0&tfl8WPU4. X^yfm. 

7v\3y\z-j±mmwm<niimx'fm~tiv,iz.^. pm 

[00 9 1 3 SiHjmfigl 3(4. SBJ«fii5i:|B]«, IT 

0. it^^rt-^K-ft^Bflm^. £>-S>M45~$SH-n 

[ 0 0 9 2 3 SriJ. MSdlflMMTIi, WffcJIfc L 

'Jv-coJ:d^m^5rfflv\ £04 o^ffl-fU!* 
LTfflu&flijfci: LXhXW Zcoffif&X'&ti 

tf. mils Lfe t mmnmmx'ftmi. k> ek Lwrnrffa^i- 

[0093] (HJfi^®5 ) 116(4. Btff£m2<Offi« 

-t»rB0T'&.g>„ ico^3K^(4. SS*lW>JB!iI3(cifc 
^ RSiWmi 2<r>mm*ytMLWb : £~nz. ^KOUl 
LB£ftifcSLBl 6(cb^j&-CM3r-5>. <r <04 ? SrJfjfc 
izttzZblzXK). mftft&ffiX'tJtti- 

[0094] ftffitSLB 1 6<^^^T&(4, &9nhi 5 & 

[0095] (.mm<omm6 ) H7«. tMe$2e>jtHR 

(cfcfjSLJt. IIS6<7)»M6^#S5BtS^^^Wfc^ 
■*-KBHT<b4. ^O^tS^(4. HMtfO^»3(cJt 

^ Rstmsi 2^®5r3tstaffifc-^-r(^ 3fcsxoai 

o Zffif&lz LtzZbizX*). WftA2m"C*Mtt& 

[00 96] .I<7)ftifcgLe9(4. ^iJ^W^^'Jl/ 
— *> (PMMA. ffl*f*:**l. 7) •^jtf'Jtf— 
h (PC, gf>f$ : *n . 7) WJV-C SiO 
2 (B*f*:*n. 5) m£tt%lZlt&Zkt,Zi.*)im 

[0097]^. ±ie^ffl^)*S:f#l.^y)(;(4. 

(c^-t 4 o c aims 5 * c s i o 2 ( mmm ■. m 

1. 5 ) mZtt&Z-tt&Zbl.zX'Oim't&Zb t>-t-£ 
4. -co 4 3&«JjlT-J>ix(f . JNEftftttflJI 9 Sr^"T 



[0098] (^SfecO®® 7 ) 0 9(4. fJIBgl 3<7)®« 
fc«JCLfc, ^M^®7(c^l»^3fe^*^W(w^ 
t12T-*> it. ( a ) (4*c7)Br B0T'£> 0 . ( b ) (4R 

wm«i2 tftiasui 1 4 &mwmmx'h 
h. znftxmm. wi3 tcjt^ sstm (¥ 

flfB) 2 fcftiJSUl ( ftffcSLSB) 1 4 fc £|S]-Brt(=IZ 
HLTR(7fcj£"C»Sr4. -r=5r;b*>, HSfe^© 3 tllK 
StW®£3BteB£-B:£T(;:I2SU *>o-£cOKSfm@fl 

B<D:£T£3tefi*SlBfc Ufc»*T*S<Ofc*f U 
(4fl#Jl 4 (cRItm 2£USL. A-oftfegP 

tyfcttsui 1 4 sea ufcuust: L?t 

[0099] ±K«j£T"&& £ , 3&3fcSi$3 t4K*f«ffi 
21t:#itL, ^0§£^$3TifcftL*:7fc*>\ 3tBXD 
til LfflT'c7)^S:StS.t/^ISciSL^T-c7)«S:gL^^ 4 -5 T , ft 

3 i: im t T 4 0 S6*W C3fcSr K 0 tBt" £ t 

t*^. *#=W(c^-rs b , tft^cmE^enio (* 

SV^4*SE^*oiax-g.) £ft.-g.?)(4. ^yiod^wm 
fig^BF*i^ri6ico^^ §(C*tiSLJt^*S (5KK«^3 ) X' 

JtO-T-S.. Zrttztb. ?&£ffl£±.<omi. 0 ffi L®(4^3t 

[oioo] (9m<?>&ms) mi ojs. irrie^3<7)® 

«(c«JE L Jt . HSficT)^® 7 (eft 4 563iaiH t ^ ^jWJ(^ 
*-T»rB!2T-$>.S>. -<O^S^(4. SIJfe^®6(cJt 

^. a^^Ratm® 2 (4o) § fix-m* 

ftbf/tifoiL&btfft^tziib. 4 9^W(;:3E£iJtft£-£ 
ZZbtfX**. Zom&b LT4 0S!)^<^gP(c:^^ 
W9ft-fZbtfX'£h. 

[0101] (mmcr>MM9 mrtem3<7)« 

mizttm vtz . mmmm 9 izw, hsmmi- zm^miz 
wrtmmmxhh. zcoz&em^z. mmmsizit 

[ 0 l 0 2 ] ffiU c: tf)4 3 ifc»«fc:RB3&r* i>cr>x-it 
=3r<. 01 2(C*-T4 3(3. ¥S^rSltm® 2 ±(;^it 
SUf 14£«2j£LTt>4v\ 

[0103] Mieil*fi^® 3 ~9T'(4. SAt«S»ffiV) 
tim£lZ'0\\xmiLtz&, WfrbWilW&bcr}^ fo 

hwmimmb%~mb<nwu l z. tio 2 . BaTi 
i+tzi§r&x'$> ->xi> mmnmmx'ftmi o ta vwmm 
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[0104] (9m<V&mi 0 ) #JBJBtt» WK»4^ 

COSES!**. ?«*»5 0Xia.T. #*t<«±3 

0 %OT. §fcfc»4L<«20%KlTs MWilO 

*Btaaw= <k «5 as LB^A#a*w»ft*ai 

k&D?l-§B / ^X9ai£iT.&tf>*^ &*<05&fc*?&-Jt 
[0105] fit. xTttyMKiMK? U*< . *< 
[0 106] (£tfco*BAl l ) mfi»5<*> 

tax r a y^«w ^® k tfti& x r D ^ lt s B ' J ia 
mMam^mb^tm^^ ^t-?t»o 5 o %& 

T ff*U<tt30XJ2IT, 3fcfc#*t<tt20%» 
T. ft®«210%OTk&ftJ:3WS$ | J2*U »=. 

OaiSflftkkktc, ^R«Lfci:LTt.«»SL»KJ: 
o T 3teIX 0 EtS Lffl'vtf) AM* j&*BWM**S» k * 0 JMS^ 

L8&^# <fc 0 t6l± t i> <0 k & ft . 
[0 107] (It. xrny;W«iMrctt*< s *< 

[0 108] <5«toSB»l 2) «EKW0WB1~1 1 

xmz&XZ> - k J: 9*53!W3iffl-*-* - k*^* 

gmtm****. «3e$*fc^*p (■*) 
<r>m$Ft (mm) zm.<r>n%x-m.z*t?> - k #t 

[0*10 9] Sfctc, iWSOBBJBi-i lcoSBteS^- 

[o 1 1 o] msmmmi-i i-m. 
Hatii ommzmfetz t><o-c»i*< . maw** 1 * 



[0 111] (H»Wl)H13K^-J:aK:. 
ltftfft**^ »S5 l±fc. RtW©5 2. 

as 5 3 . m^FKiasttfftjiasm* 5 4 , iE?Lifiss*ms 

5 5 , A*-/ 7 r M 5 6 . 5 7 , xrn^f 5 

8. *iW5 9*i<oj«TiMitfct><o"c*o, -oyw 

iotcLTlBiUi. 

[0 1 1 2] *i\ *K5 lkLTcOJJ^O. 7mmc0 
U* ! )2 5 0nm^AlI«UA 7*h»V* 

ftftH^HfeAJB (ff^l- 5nm) , Al q 3 

nFFmm/msmfm (s^sonmK tpd*>w 

4 jEJUHBaWB* ( «^ 5 0 n m ) . «|7 ^ P =/~T> 
fr^&^ yyTM (5nm) ^r^Lfc. -?"^>f*, ^ 

5 (*«;2 0*C) •C^7)^^•>y^^^^<^: , ). I TO*>^4 
3§BJ31M (Jl»2 2 0 nm) *^Lfc. L^ftf^, 3 

OAtm) Sr^^ft-kfcJ:>). H13to5^-»3tt*F 

[oii3] i<o ± a {zLxnhfitzwmi-^wm 

mi>z+. RStmffitc - co«ffi?r Epflo k CI ^> . S^M 
««3&»^»^6* ( K-^tW : 5 5 0 nm ) *>TSI2^' 
i<7)^«8g$b^ (cd/A)li. f^lB<50*l(^ 

•rfircfc o , ix o as t^mTitm 2 5 icTp-riiTS) -> 

rny;wJg«wfflkxray^«^*i^ft^3te<a«afflw 

ffik cOSSiti 2 7 5 n m-Cfc 0 . 3fe<0t T-7 5 0 
%X'h->tz. «, H2 5lcfc^T(±. b-^ift«5rAk 
U ^tefglStfcttftXTay^ffi^ffikxrnyVW 

[0114] ( mm 2 ) as s mrms&ut 

Sr.HltCl. 5nm« 5 0nra, 5 0nm, 5nm. 1 
1 0 n m k Lfcffel*. *St^ 1 ^ Plflll- . ^tSi 1 

[0 115] icOio^L-Cff^n^^fg^^tt 
RStmffit- <^^E^ EMU b*: k .1 >?> . aflW 

/a ) i± «e<o« i o . ax o as t«*T 

ttH2 5fc7RT«T*-'fc. ^3tffl^fcitftxT 



[0116] (HSS0"J3 ) S^i±AiS> «^fS5^Wt 
Htl. 5nm. 50nm, 50nm, 5nm. 5 



f 
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[oi 17] zc^xo^zLxn^ixt^^tm^m^m 

/ a ) a . f&ie<^ai i (c*-rfflTS> o . o aj 
uyivmmwiwb ^r^yjum^ztsifh^emmm^m 

tcoBEStJil 1 0 nmT&O. »t-?^S<02 0% 

[01183 (mmm4 ) m^a^m. m^^-tt^ 

Sr. JltCl. 5nra, 50nm s 20nm N 5nm N 3 
Onmi LKMtt , giftt* 1 fc H18HC LT , ISftS^S- 

[01 19]i«J:5 (;LT#^il^7t^coSBJfl: 
«S2 5(CSrT«-C*->fc. ft. f&ftMisStCfcft&xT 

uyjvmfflowt ^Tvyivmiz&vhz&tmmem 

t &mmi 5 5 n mX'fo *) , 5tW t°- ? ifcKcT) l 0 %T' 
[0 120] (HS4fi»J5) Hl4^-TJ;ofc. SI»J 

5 2 . m^^AJB 5 3 , n?m&&3tm®m 5 4 , ie 

?lfftj& 5 5 , A* 7 7rl5 6, jg»8«ffi5 7, & 

mm5 9zz cornxmrn l * t cox-h 0 . ornate 

[0 1 2 1 ] g«5 1 i: LXcomn-O. 7mm» 

U ZCD±t,ZAl$:XJ*y?mX'mm 
Lt*t)2 5 0nmcOA lR*JjU«tfca. ^a-h'jy^ 

OO'C^^a^JlgLT, (Rmax ) #1 5 0 

nm (3fo9f-?j&ft<7)jftO. 2 7 fg ) iOPflO^ltm 

£>&&«;^&AJI (m&l. 5nm) , Al q 3 
&*^«?M1$3BE*mJi ( 5 0 n m ) . TPDA^ 
Kc&JEIlMmtnm (f*50nm), m^uv-T 
^a^^A y^rJI (J¥^5nm) £^j£L7t. -et, 

mwrccr>xs*v?mi,zj:r>x. no^^^mm 

Mm (if^.2 5 0 nm) x S i 0 2 fr^&Gmm (ff 
A5500nm) £Bf&t& Z i: fci 0 . Hl4(CiS"*- 

[0122] J; o fcU-C#6<K:«3iaifFO)SW 

«B*»^>»65tet**«BTS > >r co^m^mm ( c d 

/A ) l± x ^IB<7)« l ^-TfflT'* *). MOlti L$&gsT 
ttH2 5KSrt«T*->fc. ft. %%MMlzt3ifh 3LT 

£<?>8Egtii5 8 0 5nmtfeO> ftcOtf-^&JIO 1 0 
0 0%J.XhT&o^. 



[0123] (HMWI6) 01 StC^TioKTs SISdCT 

6<7)»3te^{i. s«5 i±fc. «fflcnei««oKftf«® 

5 2 . €-?&AJI 5 3 . tt^fliiMte&ftWP-lJf 5 4 , jE 
?Lffti**mJf 5 5 . A>y^ril5 6. 3OTNM5 7*£ 

[0 124] ^f, i«5 1tUtf)ffA0. 7mmC9 

^x^KSrm<iL. c:o±{ca i zx^vfrnx-mm 

?y<l,z£ DBr^Mfcy^-z^Lfc. ^-cof*. 4 

OO'CcOStJliaSriffiLT. *Bffl£ (Rmax ) #1 5 0 

^SrSflrT-aAJ! (Jf^l. 5nm) , Al q 3 *^^r 
-5>«^^tt^3fcW$4il (l»50nra) % TPD*»ii> 
=5r-?>iE7LfiiMW*4« (fA50nm) , ii^^o^T 

m.i&X'COX^-vi?miz£-iX . ITO*>^>^SJSH3 
(J¥^2 2 0nm) £ fctei 0 , 01 5 

[0125] icoi d £ LTf#£ft7t?&ftgS^Oj§BJjl§| 

mto^&&%%tmmvz . zco^com^m ( c d 
/a) <±. tMeco* i iz^-tmx-fo o . BxotbL^T 

fc^E^i 2 7 5 nmT'S) 0 , 3K^e-^iI<7)5 0% 

x-fo-otz. zcozt n.Tnmt&m i ~ 1 ik ts *>isi 

[0126] (HJfe^7 ) ® 1 6 (^t-J: a fc. HJftWI 
7<7)^3tlg^{i, *®Gflfl«<^a^ 5 1 ±XZ . -eoDfldl 

iz&f&z tuzmstm 5 2 s m-f-iSAJi 

5 3 , «T«?iMtt^»f4« 5 4 . jETLHBStm* 5 
5. A' 7 7 7l5 6, 3aWW5 7fcitf5lHTSWIUfc 

[0127] £~f* m&t LXCOmfr 0 . 7 mm^9 

x««s:^i®L. zwmffi&y-yvyyxhmxmmit 

Ltz. fiB-fbt/;®<??^Bffl§ ( Rmax )iil50nm 
X'fo~>tz. ~o\*X\ Zer>±lz, A l £x^-y 0 

iz^?--y7vx. mmmwcomammzm r> tim.fr 

2 5 0 n m<7)R|^fii ( Rmax = 1 5 0 n m ) t 

^-SEAS (ff^l. 5 nm) x A 1 q 3 frbftZmTWi 
iZ&ftXMmm (S*50nm) . TP D^4,=3r^IE?L 
(S»50nra) » ^7^P^-Ty*^^r 
SA'^rl (5nm) Sr^tJt. ^L-T. MiSTT' 
<r>XJ-<-v?mzj:iX, iTOij^^im^MWM (W-fr 
220nm) iffifSL-tZZbtzX 0. 0 1 6 fcifr^SBfc 
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mz+. %mw&i>z - <?ME- ?r enia t t c ^> . sit 
/a) Us fMB^« i izTK-tmx'h o . iRoait^T 
[oi29] (Siffi0«i8) 01 7t£7F?io^ 

5 2 , ¥»ffcJi 6 1 » V?&*M 5 3 , V&m&Sti/t 

mm 5 4 . mmmtmm 5 5 . y r m s 6 . m 

[0 13 0] *i\ »&5 UUOiAO. 7mm» 
LTil$2 5 0nmcDAl!!§rjftSIUS«L 7*b'JV^ 

-?ifcfttf>il$0. 2 7fS) #1 5 0 n mOlffliMftRlrtt 



(W*-l- 5 nm) , A 1 q 3 

mm (iA50nm) , my fv^-Tyfr^z^v 

^ftKio-C, lTO*&«r*WHMi(W*2 2 0 
nm) frJBjW* 9 s H17IW«H£#f* 

[0131] <t a KL"c»«>nfe«3»aw«i^B« 
/a) t±v «k<o* i izTfi-tmx'h o , jRomt$&*T 

liH 2 5 tr^-f fit?* -5 . 
[0 13 2] (*E»W9> 1218^-Tiofc. 
9cr>^*?-«i. »R5 l±te. ^®DflOttc03t«cSUi 

6 2 . TS-fWi 6 1 . mmmme 3 „ iE?Lite£tt*Mi 5 

LXm&Ltc. 

[0 13 3]^-f. WfctLX<nW-&Q ■ 7mm<0**^ 

xmmzmffiv. wicAgPdcui^^st 

i^lLtl52 5 0 nmWAg P dC uR^U. WL 
WC, *RNW>»«ilK*4 0 0*CfcR£U S i 0 2 

max )*n5 0nm(*^)b--^*^0. 2 7«> 

cogftSUifcJWM"**:*:*^ Si0 2 M*JBRUfc 

ft S i O z WfcftWlMLTTilMW (J?*2 0 0 n 
m) WLfc. »vC, fi^- ITO*A>* 
^^JfeCiOJMIUTjWIWa 01*1 OOnm) Sr» 



*1 



%lTEJ\Mffit®M (Jf*5 0nm) . A 1 q 3 *»A>* 
4«T*BStt»JieHWI (S*50nm) s MgAg*> 
fe&I.Vf&A)! (J*»l- 5nm) SrJBJftUfc. 

*k MgAglli. MgfcAg<o*gMffcJ:0#JfcU 

-etl-eil^*^-^^*'^^^- Mg : Ag=l 
0 : 1 («JUt) k=Sr6J:^l=tfc. *l/C, ITOSr 
^St H*tT3i B Jtt® (W^2 2 0 nm) Sr® 
^-f?>Cli:tc<J:0,I218 ^-tS^^^^tfc. 

[0134] ^<o<j; a t=i,-c«ifenfc«3«af^<oTfflko 

( c d/A ) a. t«a<o* 1 t^^rcS) 0 . 1x0 ait 
[0135] (ntfew 1 0 ) $mw9\,z&tfhwm 

MMA) *fflV^fc. -T^*>*>. PMMA*yxfl/^ 

- h ^-C'^ffi L^-T 4 i k (= J: 0 ^S-ftJi t 
[0136] Z<?>£ d KL-CftfetLfcWJteSRWTW^) 

( C d/A)ii aa«>* 1 (c^-r«-t'$> 0 , 1x0 as t 

[0137] (^tftwi 11)01 9t^-r«t o tz, mm 
mi i<7>3S3fc*wu s«5 i±i-, sst«©5 2. m 

^aA)i 5 3 , 5 4 ^ 3E?U^*t 

[0138] LXComn-0 • 7 mm«#5 

XJi (JI^l. 5nm) , AU 3 
WtMfM (ff»50nm) , TPD*>^**jE?Uftai 
tt^jg (JJA5 0nm) s «7^P^T-^6«^ 
>-/7rJi (J¥^5nm) SrJB^tfc. SSITT 
(0X^7 ^^.t 0 I TO£i&*LT/f^2 2 0 nm<0 

j #yt'-j>&mtLXX.-yJ->y-t&Zkl,zX'9 . * 
MHO1R<0jWB*S ( Rkx = 1 5 0 nm, 

[0139] ^^J: 3 (cU"r»fe*lfc»3t«?<0jMW 
M^^i^fe^^tS^^ . - OB*c7)«8f t S»* ( c d 
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[0140] (HIM 1 2 ) tt^iiAJI , IKTHeSttJI 
Jlflfcl. 5nm, 5 Ohm, 50nm> 5nm> 

1 1 o nmt Ltzmu. mmm6tmmzLx, 
toi4i] zcox o izLx'& htit^ftm^wm. 

/a) j±, fMeco« i^-rmxh o . jxottit^T 

til22 5fcijr«rc*->;fc. ^^tSfCfcttSxT 
o yn-jgfflOM i: x T n y>P Jf tc { t & fBfefR^fflJ $0® 
fcCDSEgHil 6 5 nrntftO, 3frDfcr-?jfcftcD3 0% 
X'foifz. 

[0142] mmm 1 3 > , «-?^i±^ 

^■5:, Jlfcrl. 5nm, 50nm, 50nm s 5nm, 
55nmt L^flSfi, HJ6CT6 fc RUNS LT . ftetSHF- 

[0143] ^ct) J: 3 (CtTtt^tl^XJlBRraam 

figffl)* 1 1> &&3&/ttmUX' % , dcOB$omSB»* ( c d 
/A ) (i . fM560* 1 tc^-T mx$> *). b£P£T 

tcommai 1 0 nmt*^ 3fr9fc:- 2 0% 
[0144] (mum 1 4 > n?mj§. m=mm&ft 

^•Sr. JIICl . 5nm, 50nm, 2 0nm, 5nm, 
3 0 n m t Ltzmt. MMM 6 t m&t,Z L"C . fBfc*? 

[0145] zcvxoiz Lxn^ixtcftftm^Fomwm. 
mz+^ ^.mmmiz-^mE-^mttLtztz-b. mmm 
ktic&3&6i>mux'£ . zcomcymfiSffi^ ( c d 

/A) (J, fMficO* 1 KijcrffiT-& 9 , JR 9 £43 L£^T 

v7)\smm<nmtx.Tuy)vmizMfh^tmm<7M 

t <rM.m\& 5 5 n mX'h 9 „ 5KcOf-^^ftO 1 0 %X' 

[0146] mmmi 5-23) mww&tizmmm 

CT6~i 4tmmi,zLx. ^itm^mmtti. 
[0147] zn&oiz Lxnhixtzs&tm^emvm. 
mz+^ mm.mz-<7>nj£*muLfi:bz.*>. mwm 

faMfr t>1&&?£tttfm2X'Z , icOB#iom8S0*^ ( c d 

/a > (±. ^ie<7)^ 1 t^-r<rt-$> 0 , ixoaiL^T 

1*692 ft. ft%mg&zimhx.T 

u y ;p jffflj<7)ffi t x r n y^/1 [z is ft & f&ftffl$ffl!lc7)H 



fctf>EJWi. #^HSfe0lJ6-14i:|Sl«-C'J>^. 
[0 148] (9lJfc<5ij2 4) l22 0fc*-rJ:3^. HSS 
051 4tfDf&3£frF4i, «*g5 l±(c, 2&t>' 

^®pgei«c7)5K«caJi 6 5at>'$eisa 6 6 *: . «^aA 
« 5 3 h . m : m^mmmmm 5 4t. munmm 
m55t. A- 7 7Ti56t, mmmm 5 1 1 zmm 1 

ti&cDX'h*). M2 l-^m2 4iZ^i-XoizLXWkt 

[0149] t-f. 021^f /f^O. 7/z 

mC0^"7X»K5 1 £2£{fU AgPdCu^7^ 
ftfc«fc D^*tT/f A 3 0 0 nmcOAg P d C u|^6 5 
a£JBf£Ufc. »:V^T\ AgPdCul65aC*tU 
0 O-CcO^^JM^^toT. ^®*5IHCiH (Rmax =15 
Onm. j/tW-ri&McomO . 2 7fS) t^oftAg 
PdCuJ^6 5b5r^L7t. ^V^T, ^HDfldlttWA 

[0 150] friz. ®2 2^-rJ:5(^ 3fcifSU16 5 

Si0 2 Zx^ y?mxMMLxmA-5 

OnmfOS i0 2 l6 6a?:ML^ ffi^X „ 
/16 6$rJgfi6;L^. 

[0151]«:, II 2 3 fc:7r^-J; 3 fc. A 1 £X^ y 
^&^<t 0^*LT. JS^3 0 0nmc7)A l$£5 2a$: 

Bf&vt:. ffi^x. ?* bvvy^y -tie* im&mfi 

[0152] 02 4tc^-T i 3 fcr, ffitn3lg?^ 

0 . Jl^ 1 . 5 nmc7)L i^^^-Sm^-aAJI 
5 3. ff^ 5 0 n mco A 1 q 3 *^^:§«^ilie^3K 
«^«54, «^5 0 nm<JDTPDA^&£IE?LI!}£tt 

7r«5 6$:|iH^)«t^. ^E-LT. m&TX^n-v 

?mzz. o , i t ozm^Lxmx- non mo^Bam 

SBt LA:. 

[0153] o tc:LTf#^^5l3fc*^coaB>1« 

/a ) ji. fMeco* i (c^-rfflT'* jRom L&>mr 
o y^swo® i: it uy^miz a if & ^tmwMcrm 

beMMi&l 65nm-C&>,. 3fe<Ob--^^«c7)3 0% 

[01543 ( mm\ i > sh««±(;, i rotate 

PD^*iiEiL*tes*m*. a i q 3 frp>%:tvm 
m&mmmm. l i *^^s«^a«. a i 

mmMitmmi,zLfz. 



' 1 
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